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| [ because this figure better characterizes the invention. 
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39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/CA00/00309 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-17 as originally filed 

Claims, No.: 

1-61 with telefax of 21/02/2001 

Drawings, sheets: 

1/4-4/4 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ 



the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-61 



No: 



Claims 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



1-61 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-61 



2. 



Citations and explanations 
see separate sheet 



PCT/'- = -V409 (Boxes l-VIII, Sheet 2) (July 1998) 



INTERNATIONAL PRELIMINARY International application No. PCT/CA00/00309 

EXAMINATION REPORT - SEPARATE SHEET 



Re It m V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . The document D1 - US-A-4 357 242 (CHANDLER CHARLES R) 2 November 
1982 - describes (cf. Fig. 3) the removal of solids from a fluid in an apparatus 
comprising a pump (51), a first chamber (10) operatively connected to the pump 
(51) via a first stage fluid transfer conduit, said first chamber having a base and a 
top and including a solids discharge at its base, a second chamber (10a) 
operatively attached to the top of the first chamber via a second stage fluid 
transfer conduit and having a solids discharge at its base, a chemical injection 
apparatus operatively attached to the second stage fluid transfer conduit and a 
separated fluid discharge from the second chamber. 

2. Present method and apparatus differ from those of D1 in that the entire apparatus 
and process are in a pressurized environment. 

3. It appears that the application provides a simpler apparatus and process for 
removal of solids from fluids. The apparatus can be placed in-line in a fluid 
transfer system. The pressure in the system forces the fluid through the apparatus 
and the solids out. In the prior art several pumps are required to keep the fluid 
moving through the system. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 
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CLAIMS: 
I claim: 

1 . A fluid treatment apparatus for the removal of solids from fluids, said 
apparatus comprising: 

a) a pumping apparatus; 

b) an equalization chamber operatively attached to said pumping 
apparatus via a first stage fluid transfer conduit, said equalization 
chamber having a base and a top and including an equalization solids 
discharge at the base of the equalization chamber; 

c) a clarification chamber operatively attached to the top of the 
equalization chamber via a second stage fluid transfer conduit, said 
clarification chamber having a base and a top and including a 
clarification solids discharge at the base of the clarification chamber, 

d) a second stage chemical injection apparatus operatively attached to the 
second stage fluid transfer conduit; 

e) a separated fluid discharge from clarification chamber; 

wherein raw fluid containing solids suspended therein is pumped by the 
pumping apparatus into the equalization chamber where a portion of the solids 
contained in the raw fluid, being equalization recovered solids, can settle to 
the base of the equalization chamber for removal via the equalization solids 
discharge, the raw fluid then becoming partially separated fluid which moves 
into the second stage fluid transfer conduit where chemical can be injected into 
the partially separated fluid by the second stage chemical injection apparatus 
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before the arrival of said partially separated fluid in the clarification 
chamber where solids remaining in the partially separated fluid can 
settle to the base of the clarification chamber for removal via the 
clarification solids discharge, the separated fluid then being discharged 
from the clarification chamber by the separated fluids discharge; 

and wherein the fluid treatment apparatus between the pumping apparatus and 
the separated fluids discharge is pressurized, by the pumping apparatus. 

2. The apparatus of Cliam 1 further comprising a first stage fluid transfer conduit 
operatively connecting the pumping apparatus and the equalization chamber. 

3. The apparatus of Claim 2 further comprising first stage chemical injection 
apparatus operatively connected to the first stage fluid transfer conduit 
between the pumping apparatus and the equalization chamber. 

4. The apparatus of Claim 3 wherein the first stage chemical injection apparatus 
is a mazi injector. 

5. The apparatus of Claim 1 wherein the second stage chemical injection 
apparatus is a mazi injector. 

6. The apparatus of Claim 2 wherein the first stage fluid transfer conduit provides 
a mixing area for the raw fluid before entering into the equalization chamber. 

7. The apparatus of Claim 2 wherein the first stage fluid transfer conduit is 
wrapped around the equalization chamber before entering the equalization 
chamber. 

8. The apparatus of Claim 1 wherein the second stage fluid transfer conduit 
provides a mixing area for the partially separated fluid before entry into the 
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clarification chamber. 



9. The apparatus of Claim 1 wherein the second stage fluid transfer conduit is 
wrapped around the clarification chamber before entering the clarification 
chamber. 



1 0. The apparatus of Claim 2 wherein the interior of the first stage fluid transfer 
conduit is fitted with internal flighting to provide for agitation or mixing of the 
raw fluid before entry into the equalization chamber. 

1 1 . The apparatus of Claim 1 wherein the interior of the second stage fluid transfer 
conduit is fitted with internal flighting to provide for agitation or mixing of the 
partially separated fluid before entry into the clarification chamber. 

12. The apparatus of Claim 1 further comprising a decoupling tank operatively 
connected to the separated fluid discharge. 

13. The apparatus of Claim 1 wherein the equalization solids discharge is a valve. 

14. The apparatus of Claim 1 wherein the clarification solids discharge is a valve. 

15. The apparatus of Claim 1 further comprising downstream solids sterilization 
apparatus operatively connected to the equalization solids discharge and the 
clarification solids discharge. 

16. The apparatus of Claim 15 wherein the downstream solids sterilization 
apparatus is a pasteurizer. 

17. The apparatus of Claim 15 wherein the downstream solids sterilization 
apparatus is a storage tank. 
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1 8. The apparatus of Claim 15 wherein the downstream solids sterilization 
apparatus is a digester. 

19. The apparatus of Claim 1 wherein the pumping apparatus is a pump. 

20. The apparatus of Claim 1 wherein the pumping apparatus is a plurality of 
pumps. 

2 1 . The apparatus of Claim 1 further comprising a grinder ahead of the pumping 
apparatus to grind the raw fluid in advance of pumping. 

22. The apparatus of Claim 21 wherein the grinder and the pumping apparatus are 
combined as a grinding pump. 

23. The apparatus of Claim 21 wherein the grinder and the pumping apparatus are 
combined as a plurality of grinding pumps. 

24. The apparatus of Claim 1 further comprising downstream fluids processing 
apparatus operatively attached to the separated fluid discharge. 

25. The apparatus of Claim 24 wherein the downstream fluids processing 
apparatus comprises: 

a) a sand filter; 

b) a biological treatment filter, and 

c) an ultraviolet disinfection unit. 

26. The apparatus of Claim 24 wherein the downstream fluids processing 
apparatus is a sand filter. 
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27. The apparatus of Claim 24 wherein the downstream fluids processing 
apparatus is a biological treatment filter. 

28. The apparatus of Claim 24 wherein the downstream fluids processing 
apparatus is a chlorinator. 

29. The apparatus of Claim 24 wherein the downstream fluids processing 
apparatus is an ultraviolet disinfection unit. 



30. The apparatus of Claim 1 further comprising a settlement reservoir operatively 
attached to the pumping apparatus for the collection and storae of raw fluid in 
advance of pumping into the equalization chamber. 

3 1 . The apparatus of Claim 1 further comprising a raw fluid collection system. 

32. The apparatus of Claim 31 wherein the raw fluid collection system is a gravity 
collection system. 

33. The apparatus of Claim 31 wherein the raw fluid collection system is a 
vacuum collection system. 

34. The apparatus of Claim 2 wherein the first stage fluid transfer conduit enters 
the equalization chamber at an angle such that raw fluid entering the 
equalization chamber is directed towards or against the inner wall of the 
equalization chamber. 

35. The apparatus of Claim 34 wherein the equalization chamber is approximately 
cylindrical in shape. 
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36. The apparatus of Claim 1 wherein the second stage fluid transfer conduit 
enters the clarification chamber at an angle such that raw fluid entering the 
clarification chamber is directed towards or against the inner wall of the 
clarification chamber. 

37. The apparatus of Claim 36 wherein the clarification chamber is approximately 
cylindrical in shape. 

38. The apparatus of Claim 15 wherein the downstream solids sterilization 
apparatus comprises a gravity settling tank in which the solids are allowed to 
settle fora period of time, after which the thickened solids are treated 
biologically in a digester, yielding digested solids. 

39. The apparatus of Claim 15 wherein the downstream solids sterilization 
apparatus is a microwave treatment unit. 

40. The apparatus of Claim 1 wherein the clean fluid yielded is potable water. 

41 . The apparatus of Claim 1 wherein the raw fluid used is groundwater. 

42. The apparatus of Claim 1 wherein the raw fluid used is waste water. 

43. A method of processing raw fluid to remove solids suspended therein, said 
method comprising: 

a) pumping raw fluid into an equalization chamber, and allowing a 
portion of the solids suspended in said raw fluid to settle to the base of 
said equalization chamber for removal; 

b) pumping this partially separated fluid from the equalization chamber 
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into a clarification chamber, and injecting chemicals into said partially 
separated fluid before it enters said clarification chamber, 

c) allowing remaining solids suspended in said partially separated fluid to 
settle to the base of said clarification chamber for removal; and 

d) removing separated fluid from the clarification chamber 

wherein the entire process up to the point of exit from the clarification 
chamber is conducted in a pressurized environment. 

44. The method of Claim 43 further comprising injecting chemicals into the raw 
fluid before entry into the equalization chamber. 

45. The method of Claim 43 wherein the solids are removed at the base of the 
equalization chamber via an equalization solids discharge. 

46. The method of Claim 43 wherein the solids are removed at the base of the 
clarification chamber via a clarification solids discharge. 

47. The method of Claim 43 further comprising mixing the raw fluid in advance of 
entry into the equalization chamber. 

48. The method of Claim 43 farther comprising mixing the partially separated 
fluid in advance of entry into the clarification chamber. 

49. The method of Claim 43 further comprising sterilizing the removed solids by 
pasteurization. 

50. The method of Claim 43 further comprising sterilizing the removed solids by 
digestion. 
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51. The method of Claim 43 further comprising grinding the raw fluid and the 
suspended solids therein to a manageable size before pumping the raw fluid 
into the equalization chamber. 



52. 



53. 



54. 



The method of Claim 43 further comprising cleaning the separated fluid by 
sand filtration, biological filtration, and finally by ultraviolet disinfection. 

The method of Claim 43 further comprising cleaning the separated fluid by 
sand filtration. 



The method of Claim 43 further comprising cleaning the separated fluid by 
biological filtration. 



55. The method of Claim 43 further comprising cleaning the separated fluid by 
chlorination. 



56. The method of Claim 43 further comprising cleaning the separated fluid by 
ultraviolet disinfection. 

57. The method of Claim 43 further comprising sterilizing the removed solids. 

58. The method of Claim 57 wherein the removed solids are sterilized within a 
pressurized environment. 

59. The method of Claim 57 wherein the removed solids are sterilized in a non- 
pressurized environment. 

60. The method of Claim 43 further comprising further cleaning of the separated 
fluid. 
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61 . The method of Claim 60 wherein the separated fluid is further cleaned in a 
pressurized environment. 

62. The method of Claim 60 wherein the separated fluid is further cleaned in a 
non-pressurized environment. 
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CLAIMS: 



I claim: 



1. 



A fluid treatment apparatus for the removal of solids from fluids, said 
apparatus comprising: 

a) a pumping apparatus ( 1 0); 

b) an equalization chamber ( 1 5) operatively attached to said pumpin; 
apparatus (10) via a first stage fluid transfer conduit (1 1), said 
equalization chamber having a base (16) and a top (17) and including 
an equalization solids discharge (18) at the base of the equalization 
chamber; 

c) a clarification chamber (23) operatively attached to the top of the 
equalization chamber via a second stage fluid transfer conduit (1 9), 
said clarification chamber having a base (24) and a top (25) and 
including a clarification solids discharge (26) at the base of the 
clarification chamber; 

d) a second stage chemical injection apparatus (20) operatively attached 
to the second stage fluid transfer conduit; 

e) a separated fluid discharge (27) from clarification chamber; 

wherein raw fluid containing solids suspended therein is pumped by the 
pumping apparatus into the equation chamber where a portion of the solids 
contained in the raw fluid, being equalization recovered solids, can settle to 
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the base of che equalization chamber for removal via the equalization solids 
discharge, the raw fluid then becoming partially separated fluid which moves 
into the second .stage fluid transfer conduit where chemical car, be injected into 
the partially separated fluid by the second stage chemical injection apparatus 
before the arrival of said partially separated fluid in the clarification chamber 
where solids remaining in the partially separated fluid can settle to the base of 
the clarification chamber for removal via the clarification solids discharge, the 
separated fluid then being discharged from the clarification chamber by The 
separated fluids discharge; 

and wherein the fluid treatment apparatus between the pumping apparatus and 
the separated fluids discharge » pressurized, by the pumping apparatus. 

The apparatus of Claim 1 further comprising first stage chemical injection 
apparatus (12) operatively connected to the first stage fluid transfer conduit 
between the pumping apparatus and the equalization chamber. 



The apparatus of Claim 2 wherein the first stage chemical injection apparatus 

is a mazi injector. 



The apparatus of Claim I wherein the second stage chemical injection 
apparatus is a mazi injector. 

The apparatus of Claim 1 wherein the first stage fluid transfer conduit provides 
a mixing area () 3) for the raw fluid before entering into the equalization 

chamber. 



The apparatus of Claim J wherein the first stage fluid transfer conduit is 
wrapped around the equalization chamber before entering the equalization 

chamber. 
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7. The apparatus of Claim I wherein the second stage fluid transfer conduit 

provides a mixing area (21) for the partially .separated fluid before entry into 
the clarification chamber. 



8. 



9. 



The apparatus of Claim 1 wherein the second stage fluid transfer conduit is 
wrapped around the clarification chamber before entering the clarification 
chamber. 

The apparatus of Claim 1 wherein the interior of the first stage fluid transfer 
conduit is fitted with internal flighting (14) to provide tor agitation or mixing 
of the raw fluid before entry into the equalization chamber. 



10. The apparatus of Claim 1 wherein the interior of the second stage fluid transfer 
conduit is fitted with internal flighting (14) to provide for agitation or mixing 
of the partially separated fluid before entry into the clarification chamber. 



11 



14. 



The apparatus of Claim 1 further comprising a decoupling tank operatively 



connected to the separated fluid discharge. 



1 2. The apparatus of Claim 1 wherein the equalization solids discharge is a valve. 

13. The apparatus of Claim 1 wherein the clarification solids discharge is a valve. 



The apparatus of Claim I further comprising downstream solids sterilization 
apparatus (29) operatively connected to the equalization solids discharge and 
the clarification solids discharge. 



15. The apparatus of Claim 1 4 wherein the downstream solids sterilization 
apparatus is a pasteurizer. 
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1 6. The apparatus of Claim 1 4 wherein the downstream solids sterilization 
apparatus is a storage tank. 

1 7. The apparatus of Claim 1 4 wherein the downstream solids sterilization 
apparatus is a digester. 

1 8. The apparatus of Claim i wherein the pumping apparatus is a pump. 



The apparatus of Claim 1 wherein the pumping apparatus is a plurality of 
pumps. 



20. The apparatus of Claim 1 further comprising a grinder (30) ahead of the 
pumping apparatus to grind the raw fluid in advance of pumping. 

21. The apparatus of Claim 20 wherein the grinder and the pumping apparatus are 

combined as a grinding pump. 



The apparatus of Claim 20 wherein the grinder and the pumping apparatus are 
combined as a plurality of grinding pumps. 



23. The apparatus of Claim 1 further comprising downstream fluids processing 
apparatus operatively attached to the separated fluid discharge. 

24. The apparatus of Claim 23 wherein the downstream fluids processing 
apparatus comprises: 

a) a sand filter. 

b) a biological treatment filter; and 
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25. 



c) an ultraviolet disinfection unit. 



The apparatus of Claim 23 wherein the downstream fluids processing 
apparatus is a sand filter. 



26. The apparatus of Claim 23 wherein the downstream fluids processing 
apparatus is a biological treatment filter. 



27- The apparatus of Claim 23 wherein the downstream fluids processing 
apparatus is a chlorinator. 

28. The apparatus of Claim 23 wherein the downstream fluids processing 
apparatus i $ an ultraviolet disinfection unit. 

29- The apparatus of Claim 1 further comprising a settlement reservoir (9) 

openuively attached to the pumping apparatus for the collection and stora-e of 
raw flu,d in advance of pumping into the equalization chamber 



30. The 



31. 



apparatus of Claim 1 further comprising a raw fluid collection system. 



The apparatus of c,a,- m 30 wherein the raw fluid collection system is a gravity 

collection system. 



32. The apparatus of Claim 30 wherein the raw fluid collection system is a 

vacuum collection system. 

33. The apparatus of Claim , wherein the first stage fluid transfer conduit enters 
the equal rzation chamber al an angle such that raw fluid entering the 
equalization chamber is directed towards or against the inner wall of the 
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equalization chamber. 

cylindrical in shape. 

35. The apparatuses , wherein the S econd stag e fluid ^ sfer condu , 
enters the clarification chamber at an ang.e such chat raw fluid entering the 
cianfication chamber is direct towards or against the inner wall of the 

clarification chamber. 

* Th. app«.s of data 35 w h «i„ fc darificatio „ chambcf „ 

cylindrical tn shape. * 

37- The apparatus of Claim J4 wherein the downstream solids sterilization 

apparatus comp rises . sravity ^ ^ ^ ^ ^ ^ ^ ^ 

settle for a porlod of time, after which the thickened solids are treated 
b.ologically in a digester, yielding digested solids. 



38. 



The a Pparatus of CIaim 14 wherein the downstream ^ 
apparatus is a microwave treatment unit. 



». The appa,,^ of a*, , whwo , n ^ ^ ^ ^ ^ ^ ^ 



41 



The apparatus of Claim I wherein the raw fluid used « 



waste water. 



metliod comprising; 
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a) pumping raw fluid (2) into an equalization chamber (15), and ail 
a portion of the solids (3) suspended in said raw fluid to settle lo the 
base (J 6) of said equalization chamber for removal; 

b) pumping this partially separated fluid (4) from the equalization 
chamber into a clarification chamber (23), and injecting chemicals into 
said partially separated fluid before it enters said clarification chamber; 

c) allowing remaining solids (3) suspended in said partially separated 
fluid to settle to the base (24) of said clarification chamber for 
removal; and 

d) removing separated fluid (5) from the clarification chamber 

wherein the entire process up to the point of exit from the clarification 
chamber is conducted in a pressurized environment. 

The method of Claim 42 further comprising injecting chemicals into the raw 
fluid before entry into the equalization chamber. 

The method of Claim 42 wherein the solids are removed at the base of the 
equalization chamber via an equalization solids discharge ( 1 8). 

The method" of Claim 42 wherein the solids arc removed at the base of the 
clarification chamber via a clarification solids discharge (26). 

The method of Claim 42 further comprising mixing the raw fluid in advance of 
entry into the equalization chamber. 

The method of Claim 42 further comprising mixing the partially separated, 
fluid in advance of entry into the clarification chamber. 
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48. 



49. 



50. 



51. 



52, 



53. 



54. 



The method of Claim 42 further comprising sterilizing the rcmoved ^ by 

pasteurization. 



The method of Claim 42 further comprising sterilizing the removed solids by 

digestion. 



The method of Claim 42 further comprising grinding .he raw fluid and the 
suspended solids therein to a manageable size before pumping the raw fluid 

into the equalization chamber. 

The method of Claim 42 further comprising cleaning the separated fluid by 
•sand fixation, biological filtration, and finally by ultraviolet disinfection. 



The method of Claim 42 further comprising cleaning the separated fluid by 

sand filtration. 



The method of Claim 42 further comprising cleaning the separated fluid by 
biological filtration. 



The method of Claim 42 further comprising cleaning the separated fluid by 

chlorlnation. 



55. The method of Claim 42 further comprising cleaning the separated fluid by 
ultraviolet disinfection. 



56. 



57. 



The method of Claim 42 further comprising sterilizing the removed solids. 

The method of Claim 56 wherein the removed solids are sterilized within a 
pressurized environment. 
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The method of Claim 56 wherein the removed solids are sterilized in a non- 

pressurized environment. 



The method of Claim 42 further comprising further cleaning of the separated 
fluid. 



The method of Claim 59 wherein the separated fluid is further cleaned in a 

pressurized environment. 



The method of Claim 60 wherein the separated fluid is further cleaned in a 
non-pressurized environment. 
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